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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

JrJdsely 00 ^^ bee " tranS,Sted ^ COm P"ter.So the translation may not reflect the original 

2. **** shows the word which can not be translated 

3, !n the drawings, any words are not translated. 



CLAIMS 



[Claims)] ~"~ 

[Claim 1] The living polymer obtained by making an organic lithium into a catalyst in a hydrocarbon 
^Ivent , and copolymerizing styrene and 1,3-butadiene Oome to carry out distributor shaft coupling by 
Oie multifunctional compound containing the diglyoidyl amino group. The independence of the 
distnbutor-shan-coupling conversion solution polymerization styrene-butadiene copolymer rubber 
which whose weight average molecular weight (Mw) is 500,000 or more, and ha* the molecular weight 
distribution (Mw/Mn) shown by the ratio of weight average molecular weight (Mw) and number average 
molecular we.ght (Mn) in the range of 2.2-3.2. Or the raw material rubber 100 weight section which 
the remainder becomes from other dene system rubber components is received, inoluding this 
copolymer rubber 60% of the weight or more. The rubber constituent for tire treads which makes a 
silica bulking agent 1 0 - 80 weight section, and makes carbon black to more than 25 weight sections, 
arid carries out 40 In all to 100 weight section combination of this silica bulking agent and this carbon 
black, and is characterized by the bird clapper. 

[Claim 2] The rubber constituent for tire treads according to claim 1 with which S and V are 
simultaneously satisfied of the relation expressed with a lower formula (1) and (2) when setting the 
amount of vinyl combination of S (mo| K> and this butadiene portion to V (mol %) for the styrene 
content in the polymer chain which constitutes distributor-shaft-coupling oonversion solution 
polymerization styrene-butadiene copolymer rubber. 
45 >= S+I/2V >a 25 — (1) 
62 >= S+V >= 40 — (2) 

[Claim 3] The rubber constituent for tire treads according to claim 1 or 2 with which distributor- 
shaft-coupling conversion solution polymerization styrene-butadiene copolymer rubber contains the 
unreacted gfycidyl group of a piece at least in a molecule. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[□ooi] 

[Industrial Application] This invention relates to the rubber constituent for treads with which may be 
simultaneously satisfied of the wet-proof skid nature of a tire, rolling-resistance nature, and abrasion 
resistance, without falling process nature in more detail about the rubber constituent for tire treads. 
[0002] 

Description of the Prior ArtQ With rolling resistance, 3 part of turning effort applied to the tire with 
which the automobile was equipped changes to heat energy, and it generates an energy loss. The 
greater part of this rolling resistance originates in the hysteresis loss accompanying repeat 
deformation of a tread r and the bird dapper is greatly accepted as the loss tangent (tan delta) of the 
rubber constituent which used this hysteresis loss for the tread becomes targe. 
[0003] On the other hand, since the fuel consumption of an automobile will increase and the air 
pollution problem by exhaust gas will moreover be amplified if the rolling resistance at the time of a 
tire run is large, it is requested socially that the rolling resistance of a tiro should be decreased, mpg 
should be cut down and an environmental problem should be solved. 

[0004] If it is going to decrease rolling reststanoe by using the low rubber material of glass transition 
temperatures, such as natural rubber and a cis polybutadiene rubber, or adjusting the kind of carbon 
black or softener, loadings, etc. In order to reply to this request In the former, wetrproof skid nature 
fells remarkably, or in the latter When the mlcrostructure of rubber was especially similar, rt was very 
difficult to satisfy simultaneously these [ which the phenomenon in which wet-proof skid nature and 
abrasion resistance fall is accepted, and carry out an antinomy to ** ] three properties, 
[0005] Overthrowing this antinomy relation and holding wet-proof skid nature and abrasion resistance 
enough also conventionally, the attempt which makes rolling resistance ©mail is made, for example, an 
organic lithium is obtained as an initiator in JP.3-252431 A and the pneumatic tire which used for the 
tread the rubber constituent which comes to bfend carbon black with the raw material rubber to which 
a glass transition temperature makes a principal component a diene system polymer -50 degrees C or 
more a silica bulking agent a sifane coupling agent, and if needed is proposed. Moreover* it changes 
into the above-mentioned diene system polymer, a rubber constituent is similarly constituted from 
JP.3-252433.A using the denaturatlon polymer which b made to carry cut the coupling reaction of the 
activity diene system polymer which has a lithium-carbon to carbon bond at the molecule end, and 
the specific silane compound, and is obtained, and the pneumatic tire which used this for the tread is 
proposed Moreover, the way nitrogen adsorption specific surface area uses the rubber constituent 
which blended the silica bulking agent 100 - 250 m2 / gt and whose dibutyhphthalate oil absorption 
are !5p-250ml / 100g for a tire tread as a bulking agent which replaces the rubber whose glass 
transition temperature is 0—80 degree 0 at carbon blaok by the copolymer of a conjugated-diene 
compound and 5 - 50* of the weight of an aromatic vinyl compound is indicated by the Europe public 
presentation patent EPO No. 501227, 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the silica restoration combination which makes 
the solution polymerization diene system polymer obtained considering an organic lithium as an 
initiator raw material rubber like aforementioned JP,3-252431.A was not enough as processability and 
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abrasion resistance, and, in addition, there was room of improvement by it Moreover, although the 
molecular weight of the above-mentioned solution polymerization diene system polymer is increased 
by making a silane compound into a coupling agent Mooney viscosity Is set as the range [ **** ] and 
the wear-resistant improvement is aimed at in JP,3-<252433A examination is hardly made about the 
requirements for improving the processability of silica combination, for example, the molecular weight 
distribution of polymer. Furthermore, the problem that carry out breakdown and molecular weight 
tends to fall although the polymer which carried out distributor shaft coupling using the silane 
compound does not come out like a tin compound is pointed out conventionally. Moreover, the silica 
combination like EP No. 0501227 publication is charged without static electricity generated in the 
automobile escaping on a road surface ff a tire tread is constituted from this, since electric insulation 
rs high, and it has the fault of occurring electromagnetic interferences, such as a radio noise. A deer is 
carried out and the purpose of this invention has good processability compared with silica restoration 
combination of this conventional type, and it excels in wet-proof skid nature, low rolling-resistance 
nature, and abrasion resistance, and is in offering the rubber constituent for tire treads with which 
sufficient conductivity was moreover secured. 
[0007] 

[Means for Solving the Problem] When this invention persons constituted the rubber constituent for 
tires combining the solution polymerization diene system rubber obtained by carrying out distributor 
shaft coupling by the multifunctional compound [ **** ] containing the diglycidyl amino group as a 
result of repeating research wholeheartedly, in order to solve the above-mentioned technical problem, 
and a silica bulking agent and carbon black, they find out that the desired end is attained and came to 
complete thfs Invention. 

[0008] Namely, the living polymer obtained by this invention making an organic lithium 4 catalyst in a 
hydrocarbon solvent, and copolymerizing styrene and 1 ,3-butsdiene Come to carry out distributor 
shaft coupling by the multifunctional compound containing the diglycidyl amino group. The 
independence of the distributor-shaft-coupling conversion solution polymerization styrene-butadiene 
copolymer rubber which whose weight average molecular weight (Mw) is 500,000 or more, and has the 
molecular weight distribution (Mw/Mn) shown by the ratio of weight average molecular weight (Mw) 
and number average molecular weight (Mn) in the range of 2,2^3.2, Or the raw material rubber 100 
weight section which the remainder becomes from other diene system rubber components is received, 
including this copolymer rubber 60% of the weight or more. It Is related with the rubber constituent for 
tire treads which makes a silica bulking agent 10-80 weight section, and makes carbon black to more 
than 25 weight sections, and carries out 40 In all to 100 weight section combination of this silica 
bulking agent and this carbon black, and is characterized by the bird clapper. 

[0009] As a multjfuncticnal compound [ **** ] containing the above-mentioned diglycidyl amino group, 
diglycidyl aniline, a tetraglycidyl ether meta-Kytene diamine, tetraglycidyl ether -1 . 3-screw 
aminomethyl cyclohexane, etc. can be illustrated, for example. By choosing suitably the kind Cor the 
number of functional groups) of these multifunctional compounds, the molecular weight of a living 
polymer, and both reaction mole ratio, the rubber-like polymer adjusted to the molecular weight and 
molecular weight distribution after a coupling reaction, or the value of a request of the number of 
unreacted glycidy! groups can be obtained, 

[0010] Weight average molecular weight (Mw) is 500,000 or more among the rubber-like polymer 
obtained In this way, and the styrene-butadiene copolymer rubber which molecular weight distribution 
(Mw/Mn) are in the range of 2.2-3.2, and contains the unreacted glyoidyl group of a piece at least is 
suitable especially as a rubber component of this invention. The unreacted glycidyl group which 
remains in this rubbeHike polymer raises the interaction of polymer and a silica bulking agent 
upwards, and is effective, and 500,000 or more and a high thing have advantageous molecular weight 
(Mw) for a wear-resistant and low febrile improvement Moreover, they are the requirements to which 
molecular yyeight distribution (Mw/Mn) are indispensable in latus suppressing the fall of the 
processability accompanying silica combination or more by 2-2, However since a heat generation 
characteristic will fall based on the increase in low-molecular-weight polymer if (Mw/Mn) exceeds 3.2, 
it is not desirable. 

[0011] In order that the distributor-shaft-coupling conversion solution polymerization styrene- 
butadiene copolymer rubber used in this invention may raise an interaction with a silica further, the 
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^S^JH ?"I tant and amount of "Wibiflation. and making the 

pendant maftme mo a polymer cha.n mcrease in addition to the unreacted gVcidyi group in a molecule. 

t ?£* W !v setbngthe amount «* vmyl combination of S (mol ») and this butadiene portion to V 
{.mol v for the atyrene content in the polymer chain which constitutes a solution polymerisation 
styrene-butadiene copolymer, especially the thing constituted so that A and B might satisfy 

a K>^mv>=\s-°V) expressed ^ 8 lower formtJ,a (1) and C2) ls "^bie. 

62 >= S+V >= 40 — (2) 

In a formula CD. It is difficult for S+1/2V to make abrasion resistance and a heat generation 
characteristic good or more by 45, and it cannot maintain wet-proof skid nature or less by 25 
Moreover. ,n a formula i (2). if S+V becomes 62 or more, the double bond which can construct a bridge 
will decrease, a bad influence will appear in vulcanization speed, or less by 40. it becomes insufficient 
I the amount of pendants ] and a strong interaction with a silica cannot be secured. 
[0012] In this invention, like the above, it is independent about the conversion solution polymerization 
stvrene-butadiene copolymer rubber which comes to carry out distributor shaft coupling by the 
mU ^ n .?u' 0nal oom P OLind J ****]. ©r It is used, blending with other diene system rubber components 
so that this may be contained 60% of the weight or mora in raw material rubber. Interaction wrth this 
™ "J b!e ." a stffi«en* between polymer and a silica at less than 60 % of the weight is not acquired, 
and the desired end is not attained As other diene system rubber used here. It is [ cis-/ quantity / 
natural rubber, a synthetic polyisoprene rubber, and ]. -It Is / cis-/ low / 1. 4-polybutadiene rubber 

l Z which c<,nsists of general-purpose diene system rubber, such as 1, 4- 

poMjutadiene rubber, emulsion-polymerization styrene-butadiene copolymer rubber, and solution 
tt??^ 10 ' 1 s1 V rene ^ blJtaeli e ne copolymer rubber, and these one or more sorts can be mentioned 
hm mbber constjtuent concerning this invention is characterized by carrying out 40 in all to 

100 weight section oontent of this silica bulking agent and the carbon black for a silica bulking agent 
including 10 - 80 weight section and carbon black more than 25 weight sections per above-mentioned 
raw mater.al rubber 100 weight section. Although a silica bulking agent is deficient in the improvement 
effect of wetrproof skid nature in under 10 weight sections and the total quantity of a silica and oarbo 
black is excellent in rolling-resistance nature in under 40 weight sections, rubber does not have 
intensity and abrasion resistance is missing. If a silica bulking agent exceeds 80 weight sections or the 
total quantity of a silica and carbon black exceeds the 100 weight sections, processability and rollins- 
resistance nature will fall. 

[0014] DrawingJ. shows the loadings of carbon black, and a conductive relation about the rubber 
constituent concerning this inventioa A vertical axis is a volume-resistivity value. When there is little 
carbon blaok so that more clearly than drawing, about the same electric insulation as silica 
combination is shown. When a tire was constituted from such combination, static electricity generated 
in an automobile caused radio-noise generating that it is hard to escape on the ground. Then, in this 
invention, in order to secure the conductivity of a rubber constituent, carbon Wack Is blended more 
than Z5 weight seotions per raw material rubber 100 weight section. Espeoiaily the kind of carbon 
b^ck used here is lodine-adsorptiori-number 0A)65 mg/g. although not limited. They are dibutyh 
phthalate oil absorption (DBP) of 90cm 3 / tOO g above. The reinforcement nature carbon black which 
shows the above colloidal property can secure abrasion resistance simultaneously with conductivity 
and is desirable. 

[0015] Moreover, a silica bulking agent has the wet method silica more desirable than a dry-process 
silica usually known as an object for general rubber. As the suitable example, it is a product made 
SE.£E2? ??, S i^' Tl ?. d « name: J Ni P s « al VMS. AQ, Tokuyama Soda Co., Ltd. make Tradename: 
TOKUSHIRU U, ShionogA Co., Ltd. make Tradename: Carplex 1120. product made from Mizusawa 
Chemistry Tradename: Siluton R-2 grade can be mentioned. 

[0018] ta addition, of course to the rubber constituent concerning this invention, a well-known 
vulcanizing agent, a vulcanization accelerator, a vulcanization promotion assistant, a plasticizer, an 
antioxidant a s.lane coupling agent, etc. can be suitably added besides the above-mentioned 
component. Also ,n this case, as for a si lane coupling agent, it is desirable to add in 5 - 10K of ranse 
of a silica fill according to the usual prescription. 
[0017] 
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[Function] In this invention, the rubber constituent which has low febrtltty and good abrasion 
resistance is obtained, without being accompanied by the fall of processability. since the 
rnu^n C t.onal compound containing the diglycidyl amino group is used for a coupling agent and the 
molecular weight and molecular weight distribution are adjusted to the specific range about the 
styrene-butadiene copolymer rubber combined with a silica. Moreover, the interaction of polymer and 
r ™ ed - ^ 8 bad lnfluence ™ vulcanization speed, since the styren? 

™!!*- «w« ™ *e specific range and the pendant machine 

£S2i u * ' nCreaS : | '1 addlt,0n to the dislycid y | amlno which remains into a 

molecule Moreover, since specified quantity addition of the carbon black was carried out in addition 

^nS?^ 6 ' T° ,r Ll Ulati ° n ° f . si[fca combi ^'" on * t*™*^ generating of a radio noise is 
prevented. By using the rubber constituent of this composition for a tread, it became possible to 
improve the wet-proof skid nature and rolling-resistance nature of a pneumatic tire, maintaining 
abrasion resistance. 
[00t8] 

[Example] Below, an example and the example of comparison are given and this invention is explained 
concretely. Table 1 shows the styrene content (S) of the solution polymerization atyrene-butadtaM 
copolymer rubber of each coupling-agent conversion, the amount of vinyl combination of the 
butadiene section (V). weight average molecular weight (Mw), molecular weight distribution (Mw/Mri) 
and the amount of pendants CS+V and S+1/2V). ww " v ' 
[0019] About the infrared absorption spectrum by which the microstructure of the styrene-butadiene 
copolymer rubber in Table 1 is measured using FT-IR, the styrene content was calculated by the 

ST' *5* amcurrt * Vin ^' cotnhb #*™ °f the butadiene section was calculated by the 
523: « m A7°/M a ? * ^ S detem,fned - ^rage molecular weight (Mw) and molecular weight 

distribution (Mw/Mn) are the values measured by the gel permeation chromatography by using THF as 
an expansion solvent 
[0020] 
[Table t] 
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?Su ?!T [ I 3 k 'u ds rf d'^'^^shaft-coupling conversion styrene-butadiene copolymer 

9^a£ ?L 2? Wn i" I- I 6 1 ° r / ° is_/ and 3 ~* came - whenever it was shown in Table 
2, and the rubber constituent which makes blend rubber with 1 and 4-polybutadiene rubber CBR01) 

J^mVfow^ . and 7?^ emulsion-polymerization styrene-butadiene copolymer rubber 

,m cr,tena rubber °f characterization was mixed and prepared by the Banbury mixer in 



http-y/www4.ipdlJpo.gojp/cgi-bin/tran_web - cgi„eiie 

Received from < 3102094450 > at 7118103 4:20:43 PM [Eastern Daylight Time] 



03/07/08 



07/18/2003 13:18 3102094450 
us- r-i i ; «: 4UPMifl(i« 



the blending ratio of coal. 
[0022] Subsequently, since rolling resistance was refated to the shearing loss tangent (tan delta) fay 
the following method again in many properties, such as wet-proof skid nature at the time of using for 
processability and a tire tread about each above-mentioned rubber constituent abrasion resistance, 
and conductivity this was measured and rolling resistance was evaluated* 

Processability — JIS It appEes to K6300 correspondingly and is Mooney viscosity. ML 1+4 (100 **) 
was measured, the case where the value was 80 or less was made into processing fitness (O mark), 
and the thing exceeding 80 was made into processing difficulty (x mark). 

Wet-proof skid nature — The British Stanley portable skid circuit tester is used for the frictionat 
resistance to the humid road surface which wet the front face of Safety Walk (Type B) by Sumttomo 3 
M company with water, and created rt 38 Rubber Chemical and Technology ft measured according to 
the method given in 840 page, and rt carried out indexation, having used measured value of the 
example 1 of comparison as 100, and it considered as the index by which wet-proof skid nature is 
evaluated. It is so desirable that a value is targe. 

Rolling-resistance nature — Made in the Iwamoto factory VISCO ELASTIC SPECTROMETER It is 
attached to 5mm angle around and a sample with a thickness of 2mm, and ts [ 5Qrte and 3 5& 
Indexation of the shearingloss tangent (tan delta) measured at the temperature <rf 60 degrees C was 
carried out under the shearing condition, having used the example 1 of comparison as 100, and it 
considered as the index by which rolling-resistance nature is evaluated. In this case, the one where a 
value is smaller is desirable. 

Wear-resistant — The run bone abra&ton tester made from Co- is used, and it ts JIS. K6264 

is followed and they are 3kg of loads, and 6054 of slip ratio. It carried out indexation, having used the 
example 1 of comparison as 10O f and the amount of abrasion losses measured under the condition 
was made into the index of wear-resistant evaluation. The one where a value is larger is desirable. 
Conductive — When direct current voltage was impressed to inter-electrode [ -two ] on hoth sides of 
a test piece, the current value which passes along a test piece was measured, and the volume- 
resistivity value (numeric value which **(ed) voltage with the current which passes along the unft 
volume of a test piece) which can be found from this was made into the conductive index. The one 
where a value is smaller is desirable, A result is collectively shown in Table 2. 
[0023] 
[Table 2] 
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[O0Z4J As shown in Table 1 and 2, the rubber constituent (examples 1-6) with which are satisfied of 
the requirements for composition of this invention tike the above is equipped with the wet-proof skid 
nature and abrasion resistance which have good proeessability in spite of being silica combination, 
excel [ all J in rolling-resistance nature as oompared with the rubber constituent (example 1 of 
comparison) which consists of an emulsion polymerization SBR of carbon black reinforcement, and are 
not inferior to this. Moreover, conductivity is also enough. 

[0025] Furthermore, when explained in detail, the example T of comparison is a rubber constituent for 
Sax* 6ti6s WhiCh e6nsists of art e" 1 "' 9 ' 0 " Polymerization SBR (SBR 171 a) containing carbon black 
(N-339), and considered this as the control for characterisation. Although the example 2 of 
comparison is the thing of the same combination composition as examples 1 or 2 except having used 
the solution polymerization styrene-butadiene copolymer rubber which comes to carry out 
distnbutor-shaft-coupling conversion by the TORIETOKISHI chlorosilicane and rolling-resistance 
nature and wet-proof skid nature are improved, that molecular weight (M w ) is also as small as 290000 
originates, and it is inferior in abrasion resistance. Moreover, even if it is filling with combination of 
only a silica bulking agent the requirements for composition raw material rubber starts this invention 
even if like the example 3 of comparison, electric insulation Is high and serves as a constituent in 
which abrasion resistance was inferior. 

[0026] The example with whioh the example 4 of comparison has the small value of $+1/2 V in the 
miorostructure of the distributor-shaft-coupiing conversion solution polymerization styrene-butadiene 
copolymer rubber concerning this invention, and the requirements for the aforementioned (!) formula 
are not filled is shown. In this case, although the greatest effect was acquired about improvement of 
rolling-resistance nature and abrasion resistance, the improvement effect of wet-proof skid nature is 
not inferior and desirable. The example 5 of comparison and the example 6 of comparison are 
examples about the copolymer rubber which carried out conversion by other conventional-type 
coupling agents (a tetrachlorosilane and tin tetrachloride). Like [ rubber / conversion / these ] the 
example 2 of comparison, although an effective effect is accepted in wet-proof skid nature and 
rolling-resrstance nature, since molecular weight distribution (Mw/Mn) are as narrow as 1.4. 
processability is inferior, and abrasion resistance is bad in especially the latter. This can be 
considered to originate in molecular weight (Mw) being 500.000 or less independent rubber 
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constituent, excluding a cis-PORlPUTA diene (8R-01). 
[0027] 

[Effect of the Invention] As above, in this invention, carry out distributor shaft coupling by the 
multifunctional . compound containing the diglycidyl amino group, and It is obtained. Since the specified 
quantfty of a silica bulkmg agent and carbon black was blended with the raw materia! rubber which 
uses the solution polymerization styrene-butadiene copolymer rubber which has a macro and a • 
r 11C ^T^ CtUra ' mak6S thiS a P™ 10 ' 081 component and the rubber constituent was constituted 
L w j ProoessabilHy is good, and is excellent in wet-proof skid nature, rolling-resistance nature 
and abrasion resmtance. and the rubber constituent for tire treads which moreover has conductivity 
and does not have fear of radio-noise generating is obtained. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



irIcite < ly OUrtl€nt **** ^ translated by com P uter - So * e translation may not reflect the original 

2,*#*# shows the word which can not be translated 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Prawin^J. In the rubber constituent for tire treads concerning this invention, it is the graph which 
showed the relation between the loadings of carbon black, and a volume-resistivity value 



rfranslation done.] 
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Partial Translation of JP x 959 

[Claim 1] A rubber composition for tire treads, 
characterized in comprising; 

100 parts by weight of a raw material rubber: 
consisting solely of a coupling-modified solution- 
polymerization styrene -butadiene copolymer rubber 

which has a weight average molecular weight 
(Mw) of 500/000 or higher and a molecular weight' 
distribution (Mw/Mn) , represented by the ratio of the : 
weight average molecular weight ,{Mw] and a number 
average molecular weight (Mn) , of 2«2 to 3,2 and 

which is given by subjecting a living polymer, 
obtained by copolymerisation of styrene and l f 3- 
butadiene in a hydrocarbon solvent using an organic 
lithium as a catalyst, to coupling with a 
multifunctional compound containing a diglycidylamino 
group, or 

consisting of not less than 60% by weight of the copolymer 
rubber and the remainder being another diene-rbased rubber 
component? and blended therewith 

10 to 80 parts by weight of a silica filler and not 
less than 25 parts by weight of a carbon black, the total 
amount of the silica filler and the carbon black being 40 
to 100 parts by weight. 

[Claim 2] The rubber composition for tire treads as 
described in claim 1, wherein assuming that the styrene 
content in the polymer chains constituting the coupling- 
modified solution-polymerization styrene-butadiene 
copolymer rubber is S (moll) and the vinyl bond amount in 
the butadiene moiety is V <mol%), S and V satisfy the 
relationships represented by the following formulae (1) and 
(2) at the same time: 

45 ^ S+1/2V £ 25 (1) 

62 * S+V ^ 40 (2] 

[Claim 3] The rubber composition for tire treads as 
described in claim 1 or 2, wherein the coupling-modi f ied 
solution-polymerization styrene-butadiene copolymer rubber 
has at least one unreacted glycidyl group in its molecule. 

-I- 
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[0008] 

That is, the present invention relates to a rubber 
composition for tire treads , characterized in comprising: 

100 parts by weight of a raw material rubber: 
consisting solely of a coupling-modified solution- 
polymerization styrene-butadiene copolymer rubber 

which has a weight average molecular weight 
(Mw) of 500,000 or higher and a molecular weight 
distribution (Mw/Mn) , represented by the ratio of the 
weight average molecular weight (Mw) and a number 
average molecular weight (Mn) , of 2.2 to 3-2 and 

which is given by subjecting a living polymer , 
obtained by copolyraerization of styrene and 1,3- 
butadiene in a hydrocarbon solvent using an organic 
lithium as a catalyst, to coupling with a 
multifunctional compound containing a diglycidylamino 
group, or 

consisting of not less than 60% by weight of the copolymer 
rubber and the remainder being another diene-based rubber 
component; and blended therewith 

10 to 80 parts by weight of a silica filler and not 
less than 25 parts by weight of a carbon black, the total 
amount of the silica filler and the carbon black being 40 
to 100 parts by weight. 

10017] 

[Function] In the present invention, as for the 
styrene-butadiene copolymer rubber to be used in 
combination with silica, a multifunctional compound 
containing a diglycidylamino group is used as a coupling 
agent, thereby controlling the molecular weight and the 
molecular weight distribution in specific ranges. 
Therefore, a rubber composition having low exothermic 
property and good abrasion resistance can be obtained 
without being accompanied by deterioration in 
processability. Furthermore, in addition to 
diglycidylamino groups remaining in the molecules, pendant 
groups in the polymer are increased by setting the styrene 
content and the vinyl bond amount each in a specific range. 
Therefore, the interaction between the polymer and the 
silica can be enhanced without adversely affecting the 
vulcanization speed- Moreover, since a predetermined 

-2- 
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amount of carbon black is added in addition to the silica, 
the electric insulation due to the incorporation of the 
silica is eliminated and the occurrence of radio noises is 
prevented. By using a rubber composition having such a 
constitution for a tread, it becomes possible to improve 
the wet skid resistance and the rolling resistance of 
pneumatic tires with maintaining the abrasion resistance. 
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